Many Indonesian women experienced self-reported complications during pregnancy and delivery. These complications include prolonged labor, bleeding, infection, and other complications. This study aimed to examine the underlying determinants that influenced the increasing prevalence of maternal complication in Indonesia. Data from the two most recent Indonesian Demographic and Health Surveys (IDHS) were analyzed. We quantified the contribution of socio-demographic factors in the increase of maternal complications, using Oaxaca-Blinder regression-based decomposition analyses with STATA 'mvdcmp' procedure. Between IDHS 2007 and IDHS 2012, there was a significant increase in maternal complication prevalence from 50.5% to 54.1% (p < 0.001). Most (approximately 85.0%) was explained by differential responses of determinants, with unmeasured factors as the highest contributor. Differences in characteristics explained 15% of the increase, with parity and area of residence as the main contributors. The increasing prevalence of maternal complications in Indonesia was mostly due to differential responses of unmeasured factors, which might include increasing awareness of maternal complications and increasing prevalence of underlying causes of maternal complications, i.e., chronic diseases, anemia, and infection. A Further research study which identifies the contribution of these factors to the increasing prevalence of maternal complication is needed.
Introduction
A maternal complication is an essential aspect of maternal health that should be considered [1] . Maternal complications can be defined as "any health condition attributed to and/or complicating pregnancy and childbirth that has a negative impact on a woman's well-being and/or functioning" [2] , The effects of maternal complications influence not only the biological and physical wellbeing of the mother and newborn, but also the social and economic cost for the family [3, 4] . ICO-HELICS In Indonesia, reports have shown the increasing prevalence of self-reported maternal complications in Indonesia [5, 6] . However, the few studies that have examined risk factors for maternal complications in Indonesia were mostly hospital-based [7, 8] . Hence, information on the increasing prevalence of maternal complications in the community and the underlying factors is limited.
Previous studies in other low-middle income countries (LMCIs) have identified several risk factors for maternal complications. These risk factors include younger or older age [9] [10] [11] , parity [9, 12, 13] , low socioeconomic status [14, 15] , prior history of pregnancy and/or labor complications [9, 12, 13] , contact with health service provider, and pre-existing medical conditions including chronic diseases [12, 16] . With the increase in self-reported maternal complications and the changing socio-demographic factors in Indonesia, it is important to examine the contribution of the socio-demographic factors in the increase of self-reported maternal complications. Therefore, the specific analyses can provide better insights on whether the increasing prevalence of maternal complications was due to the changing demographics of Indonesian women, or indicating increasing trends in maternal complications.
This study used decomposition methods to quantify the contribution of determinants for the increase of maternal complications in Indonesia. The decomposition methods classified the contribution of the determinants into two parts: 1) differences in characteristics, i.e., the differences attributable to differences in the distribution of the characteristics that were examined, and 2) differences in effects/responses, i.e., differences attributable to differences in the regression coefficients which represents the effect/responses of each covariate that we considered in the analyses [17] . This current study aimed to describe the increasing prevalence of self-reported maternal complications in Indonesia, and to quantify the contribution of select socio-demographic factors in the increasing trends of self-reported maternal complications in Indonesia, using decomposition methods.
Methods

Study design and participants
This study used data from the two most recent rounds of the Indonesia Demographic 
Variables and measurements
Outcome variables
Maternal complication status was obtained from the self-reported interview-based questionnaires. The self-reported maternal complication was constructed from the combination of self-reported pregnancy and labor complication. For pregnancy complication, women were asked if they experienced prematurity, bleeding, fever or infection, convulsion, and other complication during pregnancy. For complications during labor, the women were asked if they experienced prolonged labor, bleeding, fever or foul vaginal discharge, convulsions, and other complication.
Independent variables
We considered multiple groups of variables that could influence self-reported maternal complications and might explain the increase in the prevalence of self-reported complications from the IDHS 2007 to IDHS 2012. These included: 1) self-reported sociodemographics, i.e., family wealth, maternal education level, and residence area; 2) selfreported pregnancy-related factors, i.e., age at birth, parity, twin pregnancy, and antenatal care (ANC). For the ANC, we used the World Health Organization (WHO) standard for ANC visits, which consisted of four visits during pregnancy.
Statistical analyses
STATA survey (svy) Chi-square tests were used to assess the differences in proportion between the two IDHS survey years. STATA survey (svy) ANOVA tests were used to assess differences of the two IDHS survey years. The survey logistics regression was used to assess the association between the selected socio-demographic factors and self-reported maternal complications within the two different IDHS survey years.
The regression-based Oaxaca-Blinder decomposition methods [18] with the "mvdcmp" extension in STATA was used to further quantify the contribution of each factor to the increase of self-reported maternal complications between the IDHS 2007 and IDHS 2012.
Results and Discussion
There was a significant increase in the prevalence of self-reported maternal complication from 50.5% in IDHS 2007 to 54.1% in IDHS 2012. Significant differences between IDHS 2007 and IDHS 20012 were also observed in the proportion of age at birth and parity (Table 1 ). In 2012, there was a higher proportion of women who delivered after the age of 35 years old, and more women were nulliparous (Table 1) Table 1) .
The results of the decomposition analyses are presented in Table 2 . The increase in self-reported maternal complications between the IDHS 2007 and IDHS 2012 was mostly due to differences in responses/effects (85%). Meanwhile, differences in characteristics only contributed to 15% of the increase in self-reported maternal complication. The differences in characteristics represented the gap attributed to the differences (changes) in the distribution of the factors in the decomposition analyses. For the differences in characteristics, parity was shown to be the only factors that significantly contributed to the increase in self-reported maternal complications. Previous studies have reported the importance of parity, particularly nulliparity, as a risk factor for maternal complication [12, 15] .
Meanwhile, differences in responses (the differences attributed to the differences in effects/responses of the factors in IDHS 2007 and IDHS 2012) were more dominant.
Unmeasured variables (represented by the constant) were the major contributor to the near-miss in Indonesia [7] . Other underlying conditions that might cause maternal complications were anemia, hypertension, diabetes mellitus, and obesity. This study is subject to several potential limitations. First, the self-reported nature of the DHS, which is susceptible to information bias and limited information on the severity of maternal complications. Second, the DHS data limit our analyses to only some sociodemographic and pregnancy-related factors, and there may be other vital covariates not to be measured in this study. These factors might include; underlying diseases for maternal complications, knowledge, and awareness of maternal complications which influence self-reported maternal complications.
Despite the limitations, this study makes significant contributions. First, this study describes the increase in self-reported maternal complications and estimates the relative importance of several socio-demographic factors. Second, this study can identify the importance of unmeasured variables which might lead to further investigation in this area.
Conclusions
This study showed an increasing trend in self-reported maternal complications between 2007 and 2012. The increase in maternal complications prevalence in Indonesia was only partially attributed to the differences in selected socio-demographic characteristics;
we examined in this study. The more dominant factors contributing to the increase in maternal complication were differences in responses/effects of unmeasured factors.
These findings signify the importance of conducting a future research study that includes other risk factors for maternal complications. In particular, investigations on the preexisting medical condition and history of previous pregnancy, and awareness of maternal complications.
